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(54) MANUFACTURE OF THIN FILM TRANSISTOR 

(57)Abstract 

PURPOSE: To form a silicon thin film easily and reliably by a method wherein a silicon 
thin film, which is used as a channel semiconductor film, is coated with a specified 
liquid silicon hydride film and thereafter, is made to have a heat history comprising a 
heat-up process and is made to decompose within the applied film. 
CONSTITUTION: A silicon thin film used as a channel semiconductor filmy is coated 
with a liquid silicon hydride film containing an SimH2rn+2 or SinH2n (provided that the 
(m) and the (n) are such an integer as to satisfy each condition of m>5 and n>4.) on a 
substrate 1 05 and thereafter, is heated up by a heating means, is made to have a heat 
history comprising a heat-up process, is made to decompose in the applied film and a 
silicon thin film to satisfy characteristics requisite as a TFT material is formed on the 
substrate 105. Thereby, the silicon thin film can be formed easily and reliably. 
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<o^m&#*'W73 0 9 1 1 

u ->y3>iiffigi3 0 2rttasLT^a7kigft 

B&TS„ ±8B©J:3a:lglcJ:D, «f63 0 5±fcJ8 
»i L T<0#14^?iJ5E-r 5 * U 3 >sw**j*r set 

40 

[00 3 1] ^fc*«WO»4lOfc«!Ifcov^TWWr 

s 0 h 4 fttsffloai 4 mmmv&z t f T^its«o 

fc©T?s&?K wk» 

0 0H\ ffitt*>£4 0 1 t, ->'J 3>90mtitM4 0 2 so 



4 0 3 kaS&8S4 0 3^P J gP 3 HBlflg^y-h7<;;l/7"4 0 3 

G»c.k!>«tt*ft-Ev»s. tfc ->'J3>iim$4 

0 2fctt, 4 1 3ff»tt£ftTV*. 

[0 0 3 2] JJBOltt«l4 0 1 ±fS(OSffi4 

i6©Xtf:J— 4 0 4tf&g£ftTV>5 0 0 4 

«, BMEHl 4 0 4 AfC<fc*J StECftBTfild: <£ 5 fc*J«« 

ftrv^o $fc, mm^m.4 o 1 grticzkniftai 
mm*m2>7m<mmm> w 74 07 1. mmic£>)?& 
&t&m<omw*n?rctb<D7k&<tmm}6mm>wy~4 o 
7vt, 7kmi&£mmmm4 o 7M^6a*7k*ft^R 

SPA3S#<Stt&ft*«)!>\ Srtfc^gfttfXfciSS^g 
14*'X7Wy4 0 8 i:IBBBfc:J:»)^flMi&«OMB5*ff 
%5fcii>©3Fgtt**X!«a57VI/7 r 4 0 8 Vk, ^Fgfttf 
XgiffifM 0 8Mjb">£;8:5^g14;tfXSSA?Stf&tt5 
ft, •Zt>\zmm./U-?4 l 0tSP«7^l/^4 1 OVA^ 
ftS»«5KjbtRH-&ftTl^*. 

[0 0 3 3] Sfc, i"j3^K^JEK^4 0 2tC«, ^ 
rt{C^gtt^X^jSS^gtt*rX7W7 p 4 0 9 BflGfl 
E <fc 9 #X«*&g©t@BI£fT? fc&©:Fgte#XllBH57< 
71/^4 0 9 Vfc, ^gtttfXffifitM 0 9MfrG.4S^ 
gtttfXlSA^Tb^t^n, S6K»«/<-ry4 1 1 fc 
&9bW7A 1 1 Vfr&&£$£i3&#I9:tte>ftTt-'3. 

^tt, ±iaojs?tt**4«s 4 1 3 tea, 

fC7k^^X^rSl57k^^X7^y4 1 2t, B8K»c<k?) 
7j<^^X«$&a<DlSli1^T-5 7 v ::i6<7)7j<^**Xl@li5>'Vl/^ 
4 12Vt, 7K3g#X«tSfM 1 2Mfr54**«^ 
IA^*^?n. 4 1 3F*9fc*A* 

ftfczkifitfxfciiC^ttokfRffc-r s ft*© £ > *-x-r ^ 

^7^>h4 1 4#KtfSftT<^S„ Sfc, ^'Jn^jS 
H&J&S4 0 2 Kf±, ±fe»S4 0 5^KH-rSfc46© 
»££?4 0 6*^tJ€>nTV^<, 
[0 0 3 4] ^tC, ±12© T F T®jggg4 0 0 ICtSlf 
*TFT08JKifttoi,>TIWHt*. S"T> ±93Sfi 
4 0 5*Xtf^--4 0 4±fC@^L, ±IBO^g14« r X 
/Uy4 0 8tM7^r4 1 0t*6tlLTWI 
4 0 1 (^cD^M^^gtt^XT'B^-rSc *JR 
fkS^?g«It4 0 7MfcJ:9fS«La:tf &ffiS£«©#X 
fbiJI6««irF©»«4 0 5±tejBTF-r*o X 
tf-7— 4 0 4*m«OHrtE», &J:tf)9r£ttmD4E2 
»«4 OSSSCBfSEOTKiRflaSJISJW&BI**^ 

So 

[0 0 3 5] Jfcfc, ^gtt**X7^^4 0 9 kMf«7W 
^4 1 1 k*«fflLTS/U3>W»«fi8S4 0 2rt©$ 

«*^Stt#x"PB*r*. ^©»s zkiRft^sw^a 

^Sft7 v c±fBKtS4 0 5«, ±IB©«HSS4 0 3 ty- 
h 7 ^1/^4 0 3 G*iloTJ'UnvSt^^4 0 2^ 
•^ffi^^ft, SS&4 0 6±fC«B^ft«^$ftS„ S 
S&4 0 6K«fc-*-«©BSL4t\fnJ»#a*<KW- 
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4 l 3rtlc»A*ti, co*iR^fxa: 
fiH^ ic^^r hum ?n/-c^^'xfy7>f7^yh4 
1 4©«ffifc»A*l,TiWJfU H^ttOTkJRft^S-B: 

iCK^AS4 0 2rt^Iffi4 o 5±te#A«ft* 0 ±82 
tc:fcl>T, ^V^X^yy^^y Mc&pg^£ft?\ 
7>T7^>h «©3^;l/T*$htf flfiO:&Jg§!iO £> OT fe 

cfcl/\> 

[0 0 3 6] ±ISOJ:-5tcLT3f^S«S«tcfiML 

rem*. ±m®tm^mi:&z>tium*»±u a«4o 
5ttSia^ifijuSTBiasnso »^4 0 5ti 

i/U3>»K?BfiRS4 0 2*>Sfl8!){H3ft**>\ 
ti, *0«U!XS*^fclBaSS<i**^ ±13 
WSft^^W^4 0 9 t&m'W7 4 1 1 £*0fffl 
L. '>'J3V»IMS4 0 2rtfc»«LT^*#*ft: 

eg«-5o ±f20<k«5&Xgli:<k t>, Kt54 0 5±Jc* 

fcs»AL&**e>»iau #iaiaa*$tyj»HE*sa-i*- 

[0 0 3 7] ±iBO*2**«*V^Ua4SI«flRI<075rit 

Kick tiff, mftLfci&m£<D7}<m<tmm*, #s^g^r 

S?«<07ic^^Sffi±tc»A*rsci:Ji:<fct», Sftns 
t f Toitt^i it««o*ftk:j:5JBflianfcfeo 

*lll«ftv>L»4^«0*»»c:43V^Tt > ^ IH»©7jc* 
ffcS J»x*7l/4^- Ic <k o Tfftoft, gC^KO 

skjRosiAiif* 5 ft * y n v» £ L TO 

W tt* <k 0 ffiftft fe <D £ *T * ft a&lcfrtoft £ Ot£ 

X^^S(7)T F T 1 O^UctOTSt), 

poly-Six A 1 , C r , Nix Mo, Tax 

t i , wmo*mft j p&mcom*mmm'px'^y * y > 
m<ti/v=i>mm. mit->v^>mm. Ta 2 o 5 mi? 

SrCVDSx y^XvCVD?£x n«»fbS 
*fc«fcDJB*r*o COy-httWl 30±K, ±f2 
^*Jii0ytc^t*ffi»^<D7j<^fbS^O^»S^ <k * 
s/ynv»Hi 4 fit, #lc. £g®lx 



V-Xiffi 1 5 Kb^>ll 1 6 £*&f£?Z Q 
±IB*«0/ < * -X y if » 7 * h y V y 9 7 -UlC ck 

[0 0 3 9] H6ril^-rt(Da. X*#-g 1 J OTFT2 
OTfet), ±EHiO»di:HI*k:. 7?7XSfifOi 

♦ 5/y3>»itkftJBIIloz:a«^aHrc:cJ:*y-x 
10 ■S2 5iKWyti2 6ktMn. fit, c 

m. »{ks/y Ta 2 os i?^cvd& y 

7X7CVDffi, XUftfb& »SIWbffi»rC«kt)*ia 

U COy-hl&ii/l2 3±lC>7*-hmi§2 2£LT^ 
K— 70 poly-Si, A K C r x N i x Mo, T 

ax Ti, wm(D*m#*>&m(Dm*mm& j $>x^vz 

[0 0 4 0] H7li, n/^t-f(DTFT3 0^ 
20 LftkOT&Ox &WliB5K^-i»X*#— S!TFT 

5 t lsTl£&MMt>\ KU-f>««3 6fcLTttH*tl 

atuiToitffflv^nso ^ftx ±fB05ic7Kr 

iSX^^-STFTlOkttg&Ox V-Xti3 5k 
KW>«fi3 6<DTtC«SEK-^Op o ly-SiH 
!Cck«y-Xll3 7 K W>K3 8*^tlSo C 
OSIfipo 1 y-S i TFTT*#Jffl£ft£l§^b<^V\, 
[0 0 4 1] lastix fi^>'j3>c«S4 2#y-h 
«a*«bfciIOT F T 4 0**lftt>O^ h 

30 mmm 4 3 t±ffijgsr> y n yg&osMf&&f turn <k 0 

?g/££ft3o COSOTFT&TFTtfiftfcLTOS'y 
3>»K0Wfflfiffli:bTfflV^6ftSii^*^^ ±lEO 
MSOTFTt^VT, T^t^^mfWUfcLTO^ 
y 3 yi»BM 1 4 x 2 4, 3 4, 4 4 tco^Tte, ±12* 

1 mm\*^ Lm 4 smmic jh^tbuii > y 3 

K^jS^&fccfcoTfl&SSftSo 
[0 0 4 2] #:tc, ±IB<0*H«fi«rC*5V^T, T F TO 

40 i» Hz^z , in Hz„ T+mZtl Z> fe OT* 

££0 ftTcU ±f2^*3tt^m, ntim^3, n^4T' 
*«*54B»T** 0 **»k:ri. -Sg^S i. H 

2» +2 TgsnsfeokLm hy->^> (s i 3 h 

a ) , y—^r;VT-h^->^> (n-S i 4 H10) , -TV 
Th^Z/^Z/ (iso-Sh H10), 

(n-S i 5 H12 ) , YV^>^^7> (i s o 
-S i 5 H12 ) x ^^y^iy'yy (n e o-S i 5 H 
12) , y-^)\y^l/^i^yy (n-S i b Hm ) , /— 
V;l/^\^5/^V (n-S i 7 Hie) , -?)V*5Z 

50 v^y (n — s is His) , y— *r;i/y^-y^y (n - 
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s i 9 Hzo) ftEtfmfzn. ±M(o^(o<o^w^ 

[0 0 4 3] £fc, —WCAS i n H2n T*mt>Ztl2>$><D 
tLTfe, ^>^nf f7^y (S i4 Hs K S/*n 

^yzt/^y (s is Hto) % i/9w\tti/ i 7> (s 

ieHi2) . *s>7W\-?5i/^y (S i? Hi4 ) frEtf 



[0 0 4 4] 
»1] 



\ 


SH4 




SbHs 


ii-SmHio 


n-SisHi2 


n-SfoHH 






-111.9 


-14.5 


52.9 


108.1 


153.2 


193.6 


226.8 



Coo4 5] ftfc, &m-?z>i&w$>iaz. 

(SiHt ) }3£Xf*J~>^> (S i2He ) «^WLT 

fc«u ±E**ffliffilo*»«<o*ilSfb^ 
s in H2» ^snr^scktfijsiTSs. ±ibl/c 

[0 0 4 6] $fcm, n«5 > n>4ft*&&T*fe 30 
5il4S i. H^z fcSVHiS in Ha. <D^#Sf±, 
#*L<tt0. 5%W±TfeD, <fct?!i?*L<«2%W 
±T£S«, 0. 5%jfe».<Qif£-»Cf±, ^*Pj£f£#i: LT 

ntfm^S, n^4ft£g$Sre&£<fc5ft S i. H 2 ^z 

[0047] 2«c, ±B£*ii0Srt©*i8fc:ov'>T;£ 

TV* C V Dm<D J: 3 K:^fXttO*il6fl^iR««l&-r* 
<9T-t;ift<, «{*tto**fka«*a«K:St*L/fc«, 
JWBU IWfMUi*IK$««c2:lcJ:*)^U3>mi 
fcJBliSS-eS. $"f , 10 1, 201, 3 0 

i,4oi Kfettas/y 3 vs&jgfKigjcfcvT, s 



[0 0 4 8] £/c, *JRfl^iR«OJ6*a:, — fifctt* 
jgTSStti:, ^fc;ta&&3v»±^ifl*;taAftv->tffg 
m, rKD&K.fcoTin, n©MA^#V>i;$fcM@-r* 

Se.lc&gtft-S, ^OHBjStfSfcD********^ 
T'SSo Sfc^ig^TSoTfe, m, n<Dffi#*3?V 

"Cff * 7 A\ *«v^tt±ISaS0M"Cw Lfc J: 
■5 ft 3/ U n >»MJB«Sn-e5Fgtt^*Hatf Tff ft 

©P*, Sft*WB*CJ:Di***« t -ia»CH:l00 -1000 
0 r. p. m. (IlieSt/#) , »Sb<fi200 -6000 
r. p. m. #ffiV?>n*o 

[0 0 4 9] ->U n>»M^fi)t-r*^<0, *?ffiBS£ 
ynylSiia-S iB^SV^Iipo 1 y-S i $|T*£ 

* # , —mcm&m&tpffo 550 •c*is©iagT*tt a - 
s i mamzti. aMS*^5 5 0 •cjw±oig*T« 

p o 1 y - S i IA'»5nS. a - S i M*»fcV>^ 
t±, *f*b<(i2 0 0"C— 5 5 0^, <tl?»SL<ti2 
5 or- 5 0 0°C*PMj&ai:-r*o PM*Sa#2 0 0 
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[0 0 5 0] &*>p oly-Si K*»fclr^l»*tt^ ± 10 

Jcotfe p o l y-S i m*m &CtlZvjmT+$>Zo ± 
IBS 1 *SS«Ttt. StfflBUCcfc 0 T F TWSfc LT^ 

0. *6^«nrcTFTa-»i:LTO«Ftt*feoi/U3 
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coo5i] ±$im2mmm^Lm4mmmK^ 
-rso -rato^M***** (H 2 ) #x*v-r*ni£# 

OS/Softie* Df#3*\ zkjRtfXfcSigtt 
«*OWx*;l/4 ? -«*fiH»-r*ci:»c:«fcD#SA\ fe 

[0 0 5 2] Sfe->Un>»IH*JBdt-rsiBO->U3> 

««-e**^ SE^LO. 1 *ES«©«4Pff^*« 

0. 0 0 1-7 6 0 Torr CmmHgK L 
OiO. l-5 0Torr*Sfflt5<l4:tfa$U\ 
ttTfc, ±IS8lllM«ftv^L»4llJ(li«0««*5J:a f 

[0 0 5 3] 
[«2] 



No. 



0 

1 

0 
0 



0 
14 
0 

5 



35 
40 
0 
60 



fh7 



45 
30 
0 
35 



8 

10 
5 
0 



i/7 > 



3 
5 

90 
0 



9 
0 

5 
0 



[0 0 5 4] TMn&mi -l 3fc*5V>T»6ftfcT F 

®WHJ»* (cm 2 /volt'*) 

(FWViE: 5 V, : 20 V 

*c*5tt*KU-r>«i5ffi (A) ) 



W5FWylfi (A) ) 

®*>nffi&wm (*>(DVtM®tt2 o«fH«»Lfc« 

[0 0 5 5] 
[S3] 



50 
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T F T<D is ij zj "sEkJ&m&ft t T F Ttffc 



new 










* > 


*7 
















fgtt 












(cn2/Vs) 


(A) 


(A) 




i 


1 


450 


mi 


0.6 


8x10-" 


10 ' 1 


0.90 


2 


2 


450 


Ml 


0.5 


8x10 6 


10"" 


0. 88 


3 


3 


450 


mi 


0.7 


1x10 5 


10 M 


0. 92 


4 


1 


350 




0. 4 


5x10"° 


10* 11 


ft R4 






WSJ 


1 




DAI U 


lu 


n ha 

U. O^ 


O 


i 

A 


1 uu 


AS U 


oo 


ft 5 

4X1U 


1U 




f 


1 






LP. D 


1X1 u 


1U 


n on 


Q 
O 


1 
i 


oUU 


-y V A n 

< n 5^ M 


1 9 


1X1 u 


in 11 
1U 


n oo 








~KJ0C "S 










9 


2 


300 




1.0 


lxl0~ 5 


10 M 


0. 90 


















1 0 


3 


300 


•7 W ^ a 


1.5 


2x10 * 


lO"' 3 


0. 95 


















1 1 


1 


300 




1.1 


1x10 * 


10 " 


0. 92 


















1 2 


1 


300 




1.0 


1x10" 9 


10 " 


0. 90 


















1 3 


1 


700 


£ a 


73 


5x10 5 


10 10 


0. 96 



















[0056] (i) mmmi 

ttmi\ mmmmt Lr±mm i i nmm<Dm 

Lfc„ iI105tLtlOOnm (^y*- 

*tmi<\ z-rmmmmi o i *t^u^a*'xi?h^ 

^iS. fETTSi 1 0 5 ±tC*}S5{kJiigj&N o . 1 £ 
7j<^fk^?gaii- 1 0 7 MT'ttiL**^ 0 . 2 c c m 
TU Xtlt- 1 0 4 1CT5 0 0 r. p. m. T'3#R3 
IhJIEU fO«2000 r. p. m. T*10#HIHSb 

[0 0 5 7] Jfc|c» 'MJ^AT'Ii?MJ"j3ySI 

ams i o 2 rtoi^ i o 6 ©iicis i o 5 &mm 

S»-r«o ^:c^gtt^f7.Sii»ti- 1 i OMtcfcO^U 1 ^ 

OOc c/^T'ffiLftA'^ 1 0 6(DiSM*mU 

4 5 0°C$T-^?gL/c^3 0^««fb, Sffi 1 0 
5 ±fc y n VSiM&fl&aS -e-fco f©Mig$T« 
U Wc^)Vhii7.X-%ft*W&hrd&.\zW$i\ 0 5 



mtf&f&ztitco a i itiaov-xii4 5*3 

J:(fHH'>'tl4 6£JgBgU 08OSOTFT^ 
fiELfco CO^O^-^^l/Sti 1 0 0 (y^^d^ 
— 9) , ?-v*;Mifi2 0 0 nmt Lfc a 
[0 0 5 8] (2) HH0IJ2 

zm^rc&Mmmm 1 ^pi c^mc lttf T^mg 
ltc 0 coigs, tf Tmc-t-#%i<'V3> : mmtfmf£ 

[0 0 5 9] (3) *^Wl3 

ttm^rcizMtnmm 1 1 isi uikmc utf T^ms 

Lfc„ CCD&m, TF Tffltc+^->yn^iSM*^fig 

[0060] (4) mmm4 

ti^iltflj 1 h IH U^ff IC L T T F T L- C <D& 

tf t/b u 3 :y^§t#jej£2*irc„ 

[0 0 6 1] (5) ^0IJ5 
&1%Mmcist>f2>mM&&*: 5 0 or t LfcC t<D(&fr 



(11) 
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imrnm i kra^ftiatTF T^msLfco coss 

I> TF T 8 U 3y«|tfB«Snft. 

[0 0 6 2] (6) H^0!|6 

xmm 1 1 ra l ts« i o 5 ±t > >j ^ ^itn 

^BK^-yrfc^ «Jfias<D4 5 o°C^e.^e,ti:7 0 0 
ti:T#iSL. 7 0 Ott'6 O^^L/ctlfif T' 

I*MLTFT?:MUc. 10 

[0063] (7) mmmi 

8§l#g<£l 1 fcLT3-xy^7 0 5 9^7X^fflV\ 
ZffH.Xzf—Vm.Ml ZtLTC r^rX^-y^U >^"tc 
y-hife^SMl 3fcLT3S{fc5"J=i>» 
I^S iH< tNHj VDiSt iOtiW^ 

Hi-^feO^aSl 0 5tLTffl^citt, Mil tm 
UKLT'>U3>»M*}e*Lfco TFTffl 

fflLfc&n* -a-S i £S i H< tPHs (D^X^r 

U V ^5 7 f — £ <fc 9 y-Xti 1 5 *5<fcDF K l^f >M 
Ml 6*fgfigLia5 0^(OTFT^fiStL/i:„ COiO 
^+ ^/l/gti 1 0 nu *;MIf± 5 0 n m i: L/c 0 

[0064] (8) mmis 

fcfflv\ fg»iggfcLT02k:^M2iga&0!l<ogH* 
ffiffl Lfto S«2 0 5 £ LT 1 0 0 n mtO^fbJg^J^ 

bk l rc > u 3 a n a * x/ v-*ah, \ $ 

2 0 5±K7k*ft3lJlS*No. 1 2 ao 

07<fc>)0. 2cciTUW-204tT500 
r. p. m. T*3#RSlH|igL, ?Oi2000 r. p. 
m. Tl 0S>HHlEL£*flK*:©JSLfco 
[0 0 6 5] ')AT't8!?n/c:i"Jny» 
fiKS 2 0 2 2 0 6 ©±tStg 2 0 5 *fiSiMK 

■•fS. ^^7j<^A*XjiStfiW-2 1 2M<fct>H-«L&#£> 
TklfttfXS; 10 0c c/#Ti5StL#f«7^7>2 1 1 «lc 
<fc9JE*)*l To r rfcUWLfcSL Vi' *Dj£?§£g 
12 1 4 £t>SfcM:*J 1 0 0W (2. 45GHz)tT 
M^C^t, I^LfcSff 2 0 5± 40 

KjfALfc:. ^tcSS^2 0 6<0?&*£:gSfr£ 3 0 0 
■C*-eBfflU£«3 0aiH««fU S«2 0 5±»i:5"J 
3VMH*fl5«S*fc. JftS£±i6fc?3a;:7j<Sii;tfX£:j7it 
Lfc** 3 0 01CT'2 0$MH«*SLfc»£ilS"C;|S?& 

l, ^:tc'M;^A*rx-eiSF«3^B^L7cmicaffi2 o 5 
zmzmurco c^nsm. TFTfflt-HMi;i"j3>* 

K^fiKSnrco ^(CA IIfKJ:t)V-Xlffi4 5*5 
<fctf K W ^3® 4 6 LI3 8 <om<D TFT 
Lfc 0 cl(D^FtOf-^^.;l/gtt 1 0 0 /irru ^/Mste 
2 0 0nratLft o so 
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[0066] o) mmm9 

[0 0 6 7] (10) H8S0U1 0 
$#:K<D>!k&{t3l3Si:LTS2©No. 3 ©fflfigCD fe <7> 
%JB^fc«*»«:3a*« 8 t (11 U&mc LT T F T *flsj* 

[0068] (id n&rni 1 
mmk<D7i<mft^mtLTmz(DN o. 1 oe^ot,© 

*JBv\ *K»«£LTH3fc5Vr*3^0!l©g«* 
ttfli Lfc„ StS 3 0 5 £ LT 1 0 0 n m<D]m.<tm*& 
fiKLfc^Uavm^SnS^x/N-^fflvv 
^301 f T~nU ^A#X5?ffl3L Sia, fETT'SS 

305 ±^7j<^fbsigSN o . i ttTkmitmmmsm 3 

0 7MKJ:??H-»L&tf£0. 2cciTU Xlft- 
3 0 4CT500 r. p. m. T3I3>S1I(EL. tKVk 
2 0 00 r. p. m. fl 0#H@fiLi^fSL 

[0 0 6 9] *JC-^y>AT»«»SnfcS/U3>at»lJg 
J*S 3 0 2 rt^SK^ 3 0 6 <D±lcm& 3 0 5 *S8jM^ 
M-TSo ^(Cfc-^-3 1 7lC&f)7kmig3 1 5<p(D7k 
&3 1 6(Djggf«-7 OICfcn^hn-yl/L/t^ zkfg;? 
XgSaH-3 1 9M<fci3H-«L^*^7j<^7?X^2 00 c 
c/»T«U ^3 1 lfCJ:DEM3To 

r rtlSLftt, H?«7k*^^3 1 3T«7 
>^3 1 2KJ:»)igi1«*!!M*LT«^LfcBK ; fttO* 
m*£1R3 0 5±tSSALfc 0 i^KS«^3 0 6 OzSS 
**a*^6 3 0 0*C*T#iaLfc^3 O^Hffi^fL. ft 
ffi3 0 5±teS/U3>»««»BgS-&fc 0 Bg|#«:±i6rc 
^tc^l7k«A*X»A^3 1 9H^5^S27Km^X* 
Al^3 1 8^tC^Jt)#A, 7k|g^fX*2 0 0 c c/#T 
»LftS$3 0 01CT2 0»IB«»Lfe«SiaS-Ptt?& 

L, ^'N>;>7A^xT^rt*B«!L^ti:S«3 o 5 
Sr^ffiLfc, COgi, TFTfflt+M->y3>l 
MtfTOJ8*nfc. 1 ^StciDV-X«gi4 5 43 

<tO"KWyfi4 6^fi)tLI2 8©SOTF T^rff^ 
Lfc ilO^©ft*;HBl 0 0/jm, ^^^.7l/i|gti 
2 0 0 umb Lfco 

[0070] (12) mmmi 2 
m&Vi<D7)<m<tmm£LTm2<DNo. 1 oMoto 

Lfc. M4 0 5tbT100n mGa&ttff:fla*J& 

s£ l fc> u 3 n gy -i/ 1; s-%m v\ $ rsaft* 

^401 tpT"\y>Aj!fX!?H§L IS, WffiTTfitS 

4 0 5±ic 7 m{mmmN o . 1 «r7k^fta^?sa«- 4 

0 8MKJ;t)ltaL^^e>0. 2 c c STL, XfcT-f— 
4 0 4ltT5 00 r. p. m. T3#P^IS]KL, ^-©^ 



(12) 
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21 

2 000 r. p. m. T* 1 0#^IeieLM^^fiS<;L 

[0071] ^ics'j <yi±T'W$i2tir">v^>mMB 

At4 0 2 rt^Sfe^ 4 0 6 ©±fc**R 4 0 5 «3ffi£B 
B-TSo TkfgtfxgiMfH 1 2Mi»)ff«L^A^7j<^ 
#X£r 10 0c c/#TifiU 1 1 

K>J£t>*3 Torr lcH&lfc& K?tt*JR£)«*4 
13T'^>^Xr>3Y;l/4 14tlOOV, 0. 4 A 

a«LTfS£L 4 o 5±e*al 

fc. Xlcm&i3 4 0 6<Qi&g*^jfifre>3 0 O^CST'f? 10 
fiU£»3 0^P4fi«fU »S 4 0 5±Ci"j3>'ii 

zBtfi-sitrco m%*±.v>tz'&Kimrttt 2 0 0 c c 

/^TgitLfcS^3 0 01CT2 0 tffflffiJSLfc&MiSi: 
T*S5tf$U ^tCNU ^AtfXT&F'^fig&LTc&Eaig 
4 0 5^f)ffiLfc o COi^S. TFT«E-hy-£->y . 

^ynm^m^ntc a mcA i^«icj;t)v-xs@ 

4 5*J<J;t/HW>S®4 6£ffML0 8QliC>TF T 
^r^L/io C©^f<D^-t^;l/Sti 1 0 0 Atm, ^-v^ 
/Mft±2 0 0 /imtLfco 
[0 0 7 2] (13) mMM 1 3 20 
Hl£0!l8fclH;»CLTM£2 0 5±E~>U 

j££-t»-7cSL UW^A<D3 0 ot;fr6;*e>E7 o or* 

t?#SU 7 0 0tT6 O^ffijf L?£„ ai«rih«)ft 
^7k*^X^r«tLrcS$ 7 0 0tT'2 O^HSS&LTc 
m^SST&^U ^E^U^AtfXT-^F^B&LTc 
&Eg&2 0 5£l?r>t£iLrt:. COMI^ T F TfflE+ 

[0 0 7 3] (14) HSI0l.ll 4 
$ftttC>7kift{fcJlfflfcLT«2C>No. 4<DfflfiKOfe<D 30 

zm^rcmimmm 1 fc^u^^LTfT^ofcA^ t 

1~13 T-mSL*: T F Tl**-i^iM 
ttfc <fc o TIOJE L ftSSH. > 'J ^ y<DHT*$ SCtA' 

~5. St/8—1 2Tti^U3>S^i:LT£Da-S i 

^T-fc^ci:^ mmm6jkvi 3T'« P o i y -s i 

[0 0 7 4] 

[fl^O^m] J-X±I«BJf 5 E. ±|S«fiK*#-T5 
io Hzo»2 &3W±S in Hzn (ftfcU iiu ntem^ 

5, n>4vsbz>£o&mm z^m-rzm&vtoykm 
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PEJGS-ttSChEJ;^ iiitTFTffltLT© 

[0075] ±tB^fig^^-r 2>*m<Dm2<n&w 
^trf&jgs**! s ^rm^m^ T'»«?sfS s -es ehe , 

T F TcD#tt*£&Eftftfc&<Di:T5Ci:#T*£.S 0 
C£D*^2©^©li^tfc-V>Tt. HI407)<*fb^ 

tt^JM?tt07K^O*«:fi2Mx^;l/^-jgtcfflv^te© 
&#HlflEg&3o LTctfoT, TFT1 
jgE*itt£>"J n Si: LT-J&gfiEio 

[laMoffim^uj^] 

[0 1 ] *%W<Dm 1 HMWlT-feS^ h ^ >->*x*s 
jagfi©«^^-r^a-y *0T*&3„ 

[02] *^O^2HSS0UT'^5}iMh7V->*X^ij 
itgEBOUtfiE^f :/n *0T'£3 O 

[13] Tfc^omsHffi^lT-fe^^h^^^X^S! 
it^BO^^^-r^n -v ^it-55„ 

[04] *^e0^4HfiSflajT*feS^h^>^X^S 

[05] mi%^hmsi,c7jk-?mmb^>i?x?wi&m 

BE * •? Jgfi£2 ti £ iMX * 7b-M»Bi h 7 >->*X^ 

BKCT^^-r »f mm t-£ s 0 

[06] 01 ^t/>U0 5lC7K-rS^h9>^*X^©JiS 
BEJ:!37gj£;*nsx* h ^ ^ ^'X ^ ©«fiit 

WI«r^-r»fffi0t?SSo 

[07] 01&V>L0 5lC/]Vr»Bih7>->*X*gigg 

ate <fc t> jgiS^rns n r u— ^- §mm b =7 <o 

[08] mi^vm5icmtmmb^>^x^mmm 
be * k> m&ztizmm.i' v 3 >as^y- h mm* 
Mterzm&<Dmm b 5 ^x ^ ©Mi^^WT 

1 0 i3?x^^-gyT F T 

1 0 0 mmh^>is*z 

1 0 1 mm^m 

1 0 2 ^Un>ffMffMS 

1 0 3 mm& 

1 0 3 G y-h/Vl/^ 
1 0 4 xtf-*— 

1 0 4 A 



Hi¥8-3 2 0 8 5 
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10 5 8« 
1 0 6 

i o 7 7m<tmmm>w7 

1 0 7 M **f k^JSffiJiW- 

io7v imimmmmm^r 

i o 8 ^gtttfx/W:/ 

108M ^gft#X»it»H- 

i o 8 v ^g&#xiBS5^;i/:7 

I 0 9 ^gtttfX^-f :/ 
10 9M ^StttfXffitSft 

10 9V ^gtt^XlBfflJ/Vl/y 

i i mmmm 

I I o SMK'f 7 

1 1 0 V 

1 1 i mt/w? 

i i i v sm/^y 

12 y-F«« 

13 r-htmm 

1 4 ^»j3>gg 

1 5 v-xti 

2 0 X^A^ITFT 

2 0 0 »Ih7^X^ 

2 0 1 i!5!£flj^ 

2 0 2 isVx>W«Bl8& 

2 0 3 88£& 

20 3G y— h/vvy 
204 xet- 

2 0 4 A Etett 
2 0 5 Sfi 
2 0 6 

2 0 7 **fUi««/Wy 
2 0 7M 7j<^ftS^»tt 

207V **rt3iiR«awHs/^i/r 

2 0 8 ^gtttfX/W:/ 
2 0 8M ^gtt#Xifi»ft 

2 0 8V ^gtttfxHBS/s/i/:/ 

2 0 9 Tg14*X/Wy 
2 0 9M ^gtttfXgfcMt 
2 0 9V ^gtt#XiaS5;S/l/:/ 

2 1 ie^a« 

2 1 0 

2 10V mffcW? 
2 1 1 

2 11V gPM^;b7 

2 1 2 

2 1 2 M 7j<«*X8ftStf- 
2 12V zkHSafxHSM;!/:/ 

2 1 3 K?«7KjR^«« 

2 l 4 v-<*n«38££il 
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2 2 ?-hMM 
2 3 y-hfc&HJSi 
2 4 s/ijayil 
2 5 V-Xiffi 

2 6 >ii 

3 0 n^l/-t-STFT 
3 00 Sih7>yx? 

3 o i mmm 

3 0 2 S/UavWiBBjStt 
10 3 0 3 

3 0 3 G F/^l/^ 
3 0 4 Xtft- 
3 0 4 A lUKIft 
3 0 5 SS 
3 0 6 

307 ykmimmm'^? 
3 0 7M 7k*fai*«*w- 

3 0 7 V **fta«J«WBS/^l/r 
3 0 8 ^iStt3JX/W? 
20 3 0 8M ^Fgtt^XgKSW- 

3 0 8V ^gtttfXlJMMJl/:/ 

309 ^gtt^x^-ry 
3 o 9 m ^gtt^fxasstf 

3 0 9V ^gtt# XiBHS/Vl/:/ 
3 1 

3 1 o urn* W 7 
3iov gESUW:/ 

3 1 i nm'wy 

3 11V 

30 312 m^m^>y 

3 l 3 K?«UOR£AS 

3 1 4 ^f£B3£ffi 

3 1 5 7}<mi% 
3 1 6 7\<m 

3 1 7 \L — 9 — 

3 1 8 ^2 7k^^X^-T7 P 

318M mzTkmxxmimm 

3 18V »27k*HHP/^l/r 

3 1 9 mi7}<mu7>'W7 

40 3 1 9M li zkSttfxifiatf- 

3 19V Sl**BIHS^Vl/7 

32 

3 2 0 Sl7k*^fX/Wy 
3 2 0V Sl*«WSP>W:/ 
3 3 y-Hft«M 
3 4 S/'J3 

3 5 y-xti 
3 6 F u-r 
3 7 y-xi 

so 3 8 F W >M 



(14) 
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TFT 

400 mmvyyv** 

4 0 1 

4 0 2 i/ V a 
4 0 3 88£S§ 
4 0 3 G y— 
4 0 4 Xfc^— 

4 o 4 a men 
405 mm 

4 0 6 Sfrfe 

407 «Rfbi««/wy 
4 o 7 m **fks«?Baiw- 
407V 7km<mmmsw'Wjr 

4 0 8 ^Stttfx/^:/ 

4 0 8M ^ffitttfXffitfift 

4 0 8V ^gtt5ffXHIHS/Vl/y 



4 0 9 ^StfetfX'W:/ 
4 0 9M ^?S1t^XgS»It 

4 0 9V ^g1±^fXi8Si5^;i/y 

4 1 o msu'wy 

4 10V Sf^/^l/^ 
4 1 1 

4iiv 

4 1 2 Zf 

4 1 2M 7jcSS*TX«E«tf- 

4 12V 7j<^^XlSS5^;l/^ 

4 l 3 HC?«3MR£A« 

4 14 ^>^Xr>7^7^>h 

42 tHtstiaty-hva 

4 3 y-hl&ilgi 

4 4 S/'J3^»1 

4 5 y-xig 

4 6 >Sffi 
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